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Supplemental Data 1. In silico analysis of DAAO sequences 

 

The sequences of mammalian DAAOs (from human, mouse, rat and porcine) were analyzed for the presence of a signal 

peptide and a cleavage site for protein secretion with different bioinformatics servers: i) SignalP 3.0 Server, which predicts 

the presence and location of signal peptide cleavage sites in amino acid sequences based on a combination of several 

artificial neural networks and hidden Markov models [1]; ii) SignalP 4.1 Server, an improved version of the previous one, 

which does not consider the hidden Markov model and is able to discriminate between signal peptides and transmembrane 

regions [2]; iii) SecretomeP 2.0 Server, which produces ab initio predictions of non-classical protein secretion. The 

method queries many other feature prediction servers to obtain information on various post-translational and localization 

aspects of the protein, which are integrated into the final secretion prediction [3]; iv) Signal-3L server, which determines 

the presence of a signal peptide and cleavage site and selects a final unique site in concertation with its evolution 

conservation score [4]; v) Signal-3L 2.0 Server, an improved version of the previous one [5]. 

 

Supplementary Table 1: Prediction of N-terminal signal sequence for secretion in DAAO from different sources. 

 

Cutoff values: 0.430 for SignalP 3.0; 0.450 for SignalP 4.1; 0.600 for SecretomeP 2.0 

 

 

 

 

 
 

Supplementary Fig. 1. Sliding window analysis of mouse DAAO sequence for identification of antibacterial sequences. 

Absolute score (AS) values were calculated using parameters optimized for S. aureus strain C623 and the hydrophobicity 

scale “Parker-Arg0”. Plots were obtained using window lengths of 22 (blue line) and 33 residues (red line). Dotted lines 

indicate AS values corresponding approximately to hypothetical MIC values of 100 (bottom), 10 and 1 (top) μM.  
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 SignalP 3.0 SignalP 4.1 SecretomeP 2.0 Signal-3L Signal-3L 2.0 

Human 0.749 0.447 0.782 yes no 

Mouse 0.700 0.415 0.693 yes yes 

Rat 0.699 0.415 0.685 yes yes 

Porcine 0.756 0.455 0.667 yes no 
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Supplementary Data 2. Production of hDAAO(Δ1-16) 

 

Preparation and expression of hDAAO deletion variant in Escherichia coli 

The cDNA encoding the N-terminal deleted variant lacking the secretion signal peptide, namely hDAAO(Δ1-16), was 

prepared by PCR using the pET11b-His-hDAAO plasmid as the template and the following primers: 5’-

CACCATATGCTCTGCATCCATGAGCGC-3’ (annealing downstream to the canonical starting codon, starting from 

the codon for Leu17 and containing the NdeI restriction site, underlined) and 3’-

ATGGATCCTCTTCAGAGGTGGGATGGTG-5’ (annealing downstream the stop codon, in bold, and containing the 

BamHI restriction site, underlined). The amplified insert was then subcloned in the pET11b plasmid. 

For the co-expression of the N-terminal deleted variant with the His-tagged full-length hDAAO, the pET-Duet-1 vector 

(Novagen, Darmstadt, Germany) was used. The His-hDAAO wild-type [6] was subcloned into the multiple cloning site 

1; the PCR reaction was carried out using the pET11b-His-hDAAOwt as template and the following primers: 5’-

cacCCATGGATGCATCACCATCACCATCACATG-3’ (annealing downstream to the canonical starting codon of the 

His-hDAAO wild-type, in bold, and adding a NcoI restriction site, underlined) and the 3’-

atAAGCTTTCTTCAGAGGTGGGATGGTGGCAT-5’ (annealing downstream to the canonical stop codon, in bold, and 

adding a HindIII restriction site, underlined). The amplified fragment was inserted into the pET-Duet vector between the 

NcoI-HindIII sites. The deleted strep-tagged hDAAO(Δ1-16) variant was subcloned into the multiple cloning site 2; the 

gene was amplified using the pET11b-hDAAO(Δ1-16) as a template using the following primers: 5’-

cacCATATGCTCTGCATCCATGAGCGCTAC-3’ (annealing downstream to the canonical starting codon of 

hDAAO(Δ1-16), in bold, and adding a NdeI restriction site, underlined) and 3’-

atCTCGAGTCTTCACTTTTCGAACTGCGGGTGGCTCCAGAGGTGGGATGGTGGCATTCTGGA-5’ (annealing 

downstream to the canonical stop codon, in bold, and adding a XhoI restriction site, underlined, and the strep-tag, italic). 

The amplified fragment was inserted into the pET-Duet vector between NdeI and XhoI sites. 

Recombinant hDAAO wild-type and deleted variant were expressed in BL21(DE3)Star E. coli cells and purified as 

reported in [6, 7] (Supplementary Table 2); 40 µM of free FAD was present during all purification steps. The deleted 

variant was purified by using the procedure previously set up for the untagged wild-type enzyme consisting of ammonium 

sulfate precipitation at 35% saturation, followed by dialysis of the pellet, and anionic exchange chromatography on DEAE 

Sepharose FF at pH 8.0 (as well as using different resins and buffers). 

The co-expressed deleted variant and full-length hDAAO (which were expected to produce heterodimers) were purified 

using the same protocol set up for the His-tagged wild-type enzyme (by HiTrap Chelating chromatography) [6] or the 

protocol suggested for the purification of strep-tagged protein (Strep-Trap HP chromatography, in TrisHCl pH 8.0 or PBS 

pH 7.4 using desthiobiotin in the elution buffer) for the strep-tagged hDAAO(Δ1-16). No DAAO enzymatic activity was 

detected in the crude extract of BL21(DE3)pLysS E. coli cells harbouring the pET-Duet vector. Neither a HiTrap chelating 

chromatography nor a StrepTrap column (using desthiobiotin in the elution buffer) allowed binding of the recombinant 

proteins: in both cases, the two protein forms eluted in the flow-through. None of the conditions reported in 

Supplementary Table 3 allowed to produce a suitable amount of hDAAO(Δ1-16): the recombinant protein poorly binds 

to different resins and appears highly unstable and inactive. 

The final enzyme preparations were stored in 20 mM Tris-HCl buffer, pH 8.0, 100 mM NaCl, 10% (v/v) glycerol, 40 µM 

FAD and 5 mM 2-mercaptoethanol. The enzyme concentration was determined spectrophotometrically by using the 

extinction coefficient at 445 nm (12.2 mM-1 cm-1). DAAO activity was assayed with an oxygen electrode at pH 8.5, air 

saturation and 25 °C, using 28 mM D-alanine as substrate in the presence of 0.2 mM FAD [6]. 



4 
 

Supplementary Table 2: Comparison of the best fermentation conditions used for the expression of wild-type and deleted 

variant of hDAAO (and for co-expression). 

 

 

 

 

 

Supplementary Table 3: Purification trials for hDAAO(Δ1-16) and for His-hDAAO wild-type/strept-hDAAO(Δ1-16). 

  

Conditions 

 

hDAAO variant 

Δ1-16 Δ1-16/wild-type wild-type 

E. coli Strain BL21(DE3)Star BL21(DE3)pLysS BL21(DE3)Star 

Cultivation broth TB LB TB  

IPTG (mM) 0.1 1 0.1 

Temperature after induction (°C) 25 37 37 

Time of cell collection after induction (h) 6 3 4 

OD600nm at induction 0.8 0.6 8 

Expression level (mg/L) in the crude extract 2.1 0.8 7 

 pET11b-hDAAO(Δ1-16) 

(no tag) 

pETDuet-His-hDAAO wild-type/strep-

hDAAO(Δ1-16) 

Chromatography Ion-exchange Affinity 

Column/Resin Anionic and cationic (DEAE, SP FF, Q FF) HiTrap chelating (Ni2+), Strep-trap 

Buffer Tris, BisTris-propane, MES Na pyrosphosphate, PBS, Tris 

pH 6, 8, 8.7, 9.2 7.2, 7.4, 8.0 
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Supplementary Data 3. Western blot analyses of rat intestine samples 

 

As summarized in Supplementary Table 4, different bands were recognized by non-commercial anti-N-terminal and anti-

C-terminal hDAAO antibodies in rat tissues. In details, two bands at a molecular mass higher than wild-type DAAO have 

been recognized by the anti-N-terminal hDAAO antibody, namely at 100 and 55 kDa, which are apparent in both mucosal 

and luminal layers: these bands most likely should correspond to aspecific signals. Both the antibodies recognized a band 

at 40 kDa, but in different samples. Indeed, the anti-N-terminal antibody recognized bands at 35, 25 and ~ 10 kDa while 

the anti-C-terminal antibody recognized bands at 30 and 20 kDa that should derive from elimination of an N-terminal 

region. Notably, although the > 25 kDa mass fragments should be recognized by both antibodies, this was not observed. 

Altogether, the employed antibodies seem to detect aspecific signals in rat intestinal samples. 

 

Supplementary Table 4: Schematic recognition pattern obtained using different antibodies in Western blot analyses on 

rat intestinal tissues. EP = epithelial layer. 

 

Relative amount: * < 0.1 ng DAAO/µg total proteins; ** 0.1-0.5 ng DAAO/µg total proteins; *** 0.5-1 ng DAAO/µg 

total proteins; **** > 1 ng DAAO/µg total proteins  

MW (kDa) α-hDAAO-Nterm (DaBio)  α-hDAAO-Cterm (DaBio) 

100 mucosa (proximal, medium, 

distal) 

proximal lumen 

medial lumen 

** 

 

*** 

* 

   

55 distal mucosa 

proximal mucosa 

** 

*** 

   

~ 40 mucosa (proximal,  medial, 

distal) 

**/***  medial EP layer * 

~ 35 distal lumen **    

30    mucosa (proximal, medium, 

distal) 

distal  lumen 

distal EP layer  

** 

 

* 

* 

25 distal mucosa 

proximal mucosa 

** 

** 

   

20    medial mucosa ** 

~ 10 proximal  mucosa 

proximal lumen 

medial lumen 

** 

**** 

** 
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Supplementary Data 4. Western blot analyses of mouse intestine samples 

 

On mice samples, the main signals recognized by anti-C-terminal hDAAO antibodies correspond to bands at 70 kDa in 

distal and proximal mucosa, at 40 kDa in distal and luminal mucosa (proximal, medial and distal SI) samples, and at ~ 27 

kDa in proximal and distal mucosa, see Table 1 and Supplementary Fig. 2A. The band at ~ 40 kDa, that should correspond 

to the full-length DAAO, was recognized by both anti-hDAAO antibodies in distal mucosa and medial and distal lumen. 

Faint bands at ~ 100 kDa (in distal mucosa), 70, 45 and ~ 35 kDa (in epithelial layer samples), and at 18 kDa (in proximal 

and distal mucosa) were also detected depending on sample concentration and preparation (see the samples indicated by 

a single asterisk in Table 1). The anti-C-terminal mDAAO antibody recognized bands at 55, 35 and 27 kDa in proximal 

and distal mucosa: the band at lower molecular mass was also recognized by the anti-C-terminal hDAAO antibody (see 

Table 1 and Supplementary Fig. 3). 

The main signals corresponding to anti-N-terminal antibody recognition corresponds to bands at 40 kDa in distal samples 

from mucosal and luminal portions (and, with a lower intensity, from proximal and medial samples), at 35 kDa in proximal 

and medial samples from mucosal and luminal fractions, and at ≤ 20 kDa in epithelial samples (i.e., at 20 and 18 kDa in 

the medial and at 15 kDa in all samples of the epithelial fraction). These results should arise from a specific recognition 

since the apparent mass values agree with protein fragments harboring the regions recognized by the two antibodies. 

Notably, bands at ≤ 20 kDa are recognized only in the epithelial layer: the 20 kDa-band in proximal epithelial layer 

corresponds to 5.7 ng / µg total proteins. Faint bands at 55 kDa (in mucosal samples), 45 kDa (in epithelial layer samples), 

20 kDa (in medial and distal epithelial layer samples) were also detected based on sample concentration and preparation 

(see the samples indicated by a single asterisk in Table 1). 

In order to ascertain the specificity of the recognized bands in intestinal tissues, we next performed control analyses 

on intestinal tissues isolated from DAAO null constitutive mutant mice (DAAO-/-). Western blot analysis revealed bands 

at 27 kDa in medial mucosa samples (and faint bands at 45 kDa in epithelial samples, as well as at 70 and 35 kDa in 

proximal epithelial samples) using the anti-C-terminal hDAAO antibody and a band at ~ 27 and 20 kDa in proximal 

epithelial sample by the anti-C-terminal hDAAO antibody (Supplementary Data 4 and Supplementary Figs. 3 and 4). The 

anti-C-terminal mDAAO antibody recognized similar signals in samples isolated from wild-type and DAAO-/- mice 

(Table 1 and Supplementary Fig. 4A). 
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Supplementary Fig. 2. Western blot analysis of mouse intestine samples using anti-C-terminal (panel A) or anti-N-

terminal hDAAO antibodies (panel B). In each lane an amount corresponding to 30 µg of total proteins was loaded. 

Standard hDAAO in the left panels: 15 ng. P = proximal, M = medial, D = distal regions of mouse intestine. 

 

 

Supplementary Fig. 3. Western blot analysis of proximal and distal mucosal samples from wild-type or DAAO-/- mice 

using an anti-C-terminal mDAAO antibody. In each lane an amount corresponding to 40 µg of total proteins was loaded. 

P = proximal, D = distal regions of mouse intestine. 
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Supplementary Fig. 4. Western blot analysis of DAAO-/- mouse intestine samples using anti-C-terminal (panel A) or 

anti-N-terminal hDAAO antibodies (panel B). In each lane an amount corresponding to 40 µg of total proteins was loaded. 

P = proximal, M = medial, D = distal regions of mouse intestine. 
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Supplementary Data 5. MS/MS analysis of distal and proximal mucosal content of mouse intestinal samples 

 

The bands recognized by anti-N-terminal and anti-C-terminal hDAAO antibodies in mouse tissues were analyzed by 

MS/MS in order to identify the proteins present. Supplementary Table 5 reports the list of the peptides of DAAO identified 

with medium (XCorr ≥ 1.0) and high confidence (XCorr ≥ 1.45). The numbers at the N- and C-terminus of each peptide 

indicate the position in the sequence. Modified amino acids are reported in lowercase letters. 

Supplementary Table 6 reports the peptides of DAAO identified by mass spectroscopy on proximal, medial and distal 

mucosal samples from wild-type and DAAO-/- mice. 

 

 

Supplementary Table 5. List of the peptides identified by mass spectrometry on different mice intestine samples. 

Proximal mucosa ~27 kDa band:       

 Sequence Modifications XCorr Charge MH+ [Da] 
ΔM 

[ppm] 

RT 

[min] 

Missed 

Cleavages 
 198-GqIIQVEAPWIK-209 Q199(Deamidated) 1.04 2 1382.76299 -3.55 67.58  0 

 

296-

HGSSSAEVIHNYGHGGYGL

TIHWGcAmEAANLFGKILE

EK-335 

C320(Carbamidome

thyl); 

M322(Oxidation) 

1.81 4 4357.09487 9.03 92.60  1 

 

296-

HGSSSAEVIHNYGHGGYGL

TIHWGcAmEAANLFGKILE

EK-335 

C320(Carbamidome

thyl); 

M322(Oxidation) 

1.81 4 4357.09487 9.03 92.60  1 

 
115-

KLTPSEMDLFPDYGYGWF

NTSLLLEGK-141 

  1.19 3 3121.55271 9.57 60.02  1 

 158-LIHRKVESLEEVAR-171   1.11 3 1678.97202 7.18 70.12  2 
 158-LIHRKVESLEEVAR-171   1.04 3 1678.94822 -7.00 56.71  2 
 151-LTERGVK-157   1.08 2 802.47148 -8.33 7.47  1 
 86-MGLALISGYNLFR-98   1.49 3 1454.79609 9.34 16.52  0 

 152-

SYLPWLTERLTERGVK-157 
  1.12 4 1948.04751 -9.06 58.97  2 

 
233-

TVTLGGIFQLGNWSGLnSV

RDHNTIWK-259 

N249(Deamidated) 1.50 3 3014.57370 8.39 104.95  1 

 
233-

TVTLGGIFQLGNWSGLnSV

RDHNTIWK-259 

N249(Deamidated) 1.50 3 3014.57370 8.39 104.95  1 

 
233-

TVTLGGIFQLGnWSGLnSV

RDHNTIWK-259 

N244(Deamidated); 

N249(Deamidated) 
1.39 3 3015.54673 4.74 104.98  1 

 
233-

TVTLGGIFQLGNWSGLnSV

RDHNTIWK-259 

  1.26 3 3013.56314 -0.41 104.91  1 

 23-YHPTQPLHmK-32 M31(Oxidation) 1.00 2 1267.62273 -1.98 50.16  0 
         

  Distal mucosa ~ 27 kDa band:       

 Sequence Modifications XCorr Charge MH+ [Da] 
ΔM 

[ppm] 

RT 

[min] 

Missed 

Cleavages 
 158-LIHRKVESLEEVAR-171   1.76 3 1678.97513 9.04 73.85  2 
 289-LEREWLR-295   1.00 2 1001.54344 -9.28 51.10  1 
 23-YHPTQPLHmK-32 M31(Oxidation) 0.98 2 1267.62065 -3.62 53.45  0 
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 198-GqIIqVEAPWIK-209 
Q199(Deamidated); 

Q202(Deamidated) 
0.94 2 1383.74285 -6.55 75.47  0 

 264-LEPTLK-269   1.00 2 700.42626 3.22 46.61  0 
 264-LEPTLKNAR-272   1.49 2 1041.60369 -1.43 71.74  1 

 
233-

TVTLGGIFQLGNWSGLNSV

RDHNTIWK-259 

  1.38 3 3013.58017 5.24 107.58  1 

 
233-

TVTLGGIFQLGNWSGLnSV

R-252 

N249(Deamidated) 1.21 3 2120.11631 1.29 116.56  0 

 23-YHPTQPLHMKIYADR-

37 
  0.95 2 1869.93230 -5.67 95.89  1 

 

  Distal mucosa 40 kDa band: 
 

 Sequence Modifications XCorr Charge MH+ [Da] 
ΔM 

[ppm] 

RT 

[min] 

Missed 

Cleavages 

 264-LEPTLK-269   1.00 2 700.42626 3.22 46.61  0 
 264-LEPTLKNAR-272   1.49 2 1041.60369 -1.43 71.74  1 
 163-VESLEEVAR-171   1.16 2 1031.53874 1.86 48.04  0 

 
134-YHSVLQPLDLK-144 

(A0A0G2JFX0 mouse 

isoform) 

  2.83 2 1312.72490 -0.84 67.39  0 

 
233-

TVTLGGIFQLGnWSGLnSV

RDHnTIWK-259 

N244(Deamidated); 

N249(Deamidated); 

N255(Deamidated) 

1.85 3 3016.49485 -7.16 110.66  1 

 
115-

KLTPSEmDLFPDYGYGWFn

TSLLLEGK-141 

M121(Oxidation); 

N133(Deamidated) 
1.63 3 3138.51450 4.06 78.47  1 

 
86-

mGLALISGYNLFRDEVPDP

FWK-107 

M86(Oxidation) 1.45 3 2584.28318 -2.87 116.83  1 

 23-YHPTqPLHmKIYADR-37 
Q27(Deamidated); 

M31(Oxidation) 
1.39 2 1886.92351 0.89 55.96  1 

 
172-

GVDVIINcTGVWAGALQA

DASLqPGR-197 

C179(Carbamidome

thyl); 

Q194(Deamidated) 

1.28 3 2669.34574 3.90 99.90  0 

 
233-

TVTLGGIFqLGNWSGLnSV

R-252 

Q241(Deamidated); 

N249(Deamidated) 
1.14 3 2121.10965 5.69 94.51  0 

 
108-

nAVLGFRKLTPSEmDLFPD

YGYGWFnTSLLLEGK-141 

N108(Deamidated); 

M121(Oxidation); 

N133(Deamidated) 

1.04 4 3896.92812 4.82 96.05  2 

 

  Medial epithelial layer 25 kDa band: 
      

 Sequence Modifications XCorr Charge MH+ [Da] 
ΔM 

[ppm] 

RT 

[min] 

Missed 

Cleavages 

 
108-

NAVLGFRKLTPSEmDLFPD

YGYGWFnTSLLLEGK-141 

M121(Oxidation); 

N133(Deamidated) 

1.76 5 3895.94129 4.10 63.71  2 

 108-nAVLGFR-114 N108(Deamidated) 1.68 2 777.42504 -0.48 76.21  0 

 151-LTERGVK-157   1.51 2 802.47777 -0.50 17.23  1 

 

  Medial epithelial layer 20 kDa band: 
    

 Sequence Modifications XCorr Charge MH+ [Da] 
ΔM 

[ppm] 

RT 

[min] 

Missed 

Cleavages 

 264-LEPTLKNAR-272   1.43 2 1041.60625 1.03 50.03  1 



11 
 

 

  Medial epithelial layer 15 kDa band: 
      

 Sequence Modifications XCorr Charge MH+ [Da] 
ΔM 

[ppm] 

RT 

[min] 

Missed 

Cleavages 

 
86-

MGLALISGYNLFRDEVPDP

FWK-107 

  1.87 3 2568.31656 8.13 98.81  1 

 

 

 

Supplementary Table 6. List of the peptides identified by mass spectrometry on mucosal fractions from wild-type and 

DAAO-/- mice. 

Sequence Modifications XCorr Charge MH+ 

[Da] 

ΔM 

[ppm] 

RT 

[min] 

 Missed 

Cleavages 

Wild-type proximal: 

172-

GVDVIIncTGVWAGALQADASL

QPGR-197 

N178(Deamidated); 

C179(Carbamidomethyl) 

1.51 3 2669.36 7.88 111.00 0 

163-VESLEEVAR-171  1.48 2 1031.53 -6.66 71.98 0 

Wild-type medial: 

198-GQIIqVEAPWIK-209 Q202(Deamidated) 1.80 3 1424.78 2.92 72.48 0 

233-

TVTLGGIFqLGNWSGLnSVR-

252 

Q241(Deamidated); 

N249(Deamidated) 

1.50 3 2121.09 -7.94 102.88 0 

99-DEVPDPFWKnAVLGFRK-

144 

N108(Deamidated) 1.43 3 2019.05 3.37 70.38 2 

Wild-type distal: 

162-KVESLEEVAR-171   1.72 3 1159.64 4.44 23.78 1 

158-LIHRKVESLEEVAR-171   1.53 3 1678.94 -9.18 54.12 2 

172-

GVDVIIncTGVWAGALQADASL

QPGR-197 

N178(Deamidated); 

C179(Carbamidomethyl) 

1.44 3 2669.35 4.86 110.34 0 

162-

KVESLEEVARGVDVIINcTGVW

AGALQADASLQPGR-197 

C179(Carbamidomethyl) 1.42 5 3808.97 2.09 120.39 2 

DAAO-/- mice proximal: 

not found               

DAAO-/- mice medial: 

not found        

DAAO-/- mice distal: 

not found           
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Supplementary Data 6. DAAO activity assay in mice gut samples 

 

With the aim to verify the presence of active DAAO in the intestinal fractions, two methods have been used: a) native 

PAGE: 50 µg of total proteins of each fraction were analysed by native electrophoresis (non-denaturating, 7.5% 

acrylamide resolving gel). Gels were stained with Coomassie blue or for DAAO activity based on the reduction of 

iodonitrotetrazolium salt, i.e by incubating at 37 °C the gel in 35 mM sodium pyrophosphate, pH 8.5, 0.2 mM FAD, 28 

mM D-Ala, 0.18 mM iodonitrotetrazolium dissolved in ethanol [8]; b) Amplex UltraRed: DAAO activity was determined 

based on hydrogen peroxide formation. Mouse intestinal fractions (5, 10 and 20 µg of total proteins) were diluted in 50 

mM Na2HPO4 pH 7.4. In a 96-wells plate, the samples were added to a solution of 56 µM Amplex UltraRed reagent 

(ThermoFisher Scientific), 0.15 U/mL horseradish peroxidase, 28 mM D-alanine, 7.5 mM sodium azide (to inhibit 

catalases) and 40 µM FAD in a total volume of 150 µL. The fluorescence intensity was recorded with a Tecan microplate 

using 535 nm excitation and 590 nm emission filters. Recombinant hDAAO and cerebellum extracts were used as positive 

controls while the assay specificity was evaluated omitting the substrate D-alanine or adding the inhibitor CBIO (1 mM) 

in the assay mixture. 

Zymograms performed following native-PAGE on mice intestinal samples showed a faint positive band at low 

electrophoretic mobility, significantly different from the one observed for the reference recombinant hDAAO and from 

the signal observed using a mice cerebellum sample (Supplementary Fig. 5A, B). The altered migration in native-PAGE 

of hDAAO in crude samples could be ascribed to sample composition since also the recombinant hDAAO added to 

mucosal proximal mouse intestine samples did not migrate as the pure protein alone. Anyway, the activity signal was also 

apparent in samples from DAAO-/- mice (Supplementary Fig. 5D, E) or when the substrate D-alanine was omitted from 

the developing mixture (Supplementary Fig. 5C, F), pointing to aspecific signals. As a further control, DAAO activity 

was assayed on small intestine samples using the sensitive Amplex UltraRed method that measures the H2O2 generated 

by the enzyme. As reported in Supplementary Fig. 6, the recorded DAAO activity signal is close to the detection limit for 

all tested samples and four order of magnitude lower than the value of recombinant hDAAO. Indeed, the experimental 

activity values were not modified by omitting the substrate D-alanine as well as by adding the inhibitor CBIO. 

Altogether, we exclude the presence of DAAO activity in mice gut samples at a detectable level. 
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Supplementary Fig. 5. Coomassie blue (A, D) and activity staining (B, C, E, F) of gels from native-PAGE analysis of 

fractions (50 µg proteins) of small intestine from wild-type (A, B, C) and knock-out (D, E, F) mice (proximal, medial and 

distal mucosal content corresponding to lanes 4, 5 and 6; proximal, medial and distal epithelial layer, corresponding to 

lanes 7, 8 and 9). Recombinant hDAAO was used as reference (0.2 and 1 µg in lanes 1 and 2, respectively). Mouse 

cerebellum (lane 3) was also used as positive control. The specificity of the activity signal was verified removing the 

substrate from the developing solution (panels C and F). 
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Supplementary Fig. 6. DAAO activity of samples from small intestine of wild-type mice (in blue). As control, the 

activity was assayed without the substrate D-Ala (in red) or adding 1 mM of the DAAO inhibitor CBIO (in green). MP = 

proximal mucosal content; MD = distal mucosal content; EP = proximal epithelial layer; EM = medial epithelial layer; 

ED = distal epithelial layer; CB = cerebellum; hDAAO = recombinant human DAAO; b.d. = below detection. 
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Supplementary Data 7. CD analysis of CAMPs arising from DAAO 

 

Circular dichroism (CD) spectra in the far-UV region (190-250 nm) of 0.1 mg/mL DAAO-generated peptides were 

recorded in 10 mM sodium phosphate buffer pH 7.0 by using a Jasco J-815 spectropolarimeter (Jasco Co., Cremella, 

Italy) [9]. The effect of sodium dodecyl sulphate (SDS, 0.1-40 mM), 2,2,2-trifluoroethanol (TFE, 5-50% v/v) and 

lipopolysaccharides from E. coli (LPS, 0.1-1 mg/mL) was analyzed by titrating the peptides with increasing 

concentrations of these compounds. CD-spectra were analyzed using the Selcon3 method by DichroWeb [10] to estimate 

secondary structure content. 

 

Supplementary Fig. 7. Comparison of far-UV CD spectra of DAAO antimicrobial peptides: GLT (A, C, E) and IWK 

(B, D, F) peptides (0.1 mg/mL, black) in the presence of: (A, B) 0.1 and 1 mM SDS (green and blue, respectively); (C, 

D) of 5 and 30% TFE (green and blue, respectively), (E, F) 0.1 and 0.25 mg/mL LPS (green and blue, respectively). 
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